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(54) METHOD AND MECHANISM FOR ADJUSTING SURFACE OF GRINDING CLOTH 

(57)Abstract: 

PROBLEM TO BE SOLVED:To suppress unstabilization 
of the grinding rate associated with deterioration of the 
conditioning ability by pressurizing the liquid to be 
sprayed on a grinding cloth, removing grinding chips 
clogged in the surface, and sharpening the surface to 
regenerate the ruggedness of the surface and to protect 
a substrate. 

SOLUTION: A liquid inlet 1c to take in the pressurized 
liquid into an inside flow passage 1b is connected to a 
nozzle body 1a, branch flow passages Id are branched 
from the flow passage 1b, and nozzles 1,1... are 
respectively connected to each branch flow passages 
1d. When grinding of the substrate surface is completed 
by the grinding cloth of a grinding table, the nozzle body 
la is lowered, and the pressurized liquid is sprayed from 
high pressure water spray nozzles 1,1... toward the 
grinding cloth of the grinding table. Grinding chips 
clogged in the surface of the grinding cloth are floated 
on the surface by the liquid pressure, and removed by 
the water flow. Raising of the surface of the grinding cloth is promoted by the liquid pressure 
from the high pressure water spray nozzle 1, and sharpening is performed to regenerate the 
ruggedness on the surface. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
daaages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim (s)] 

[Claim 1] The surface-control method of the abrasive cloth characterized by being the surface- 
control method of the abrasive cloth which adjusts the front face of the abrasive cloth for 
smooth polish on the front face of a substrate, pressurizing a liquid, injecting on the surface of 
an abrasive cloth, and removing the polish waste got blocked in the abrasive-cloth front face, 
and performing dressing on the front face of an abrasive cloth, and reproducing irregularity on an 
abrasive-cloth front face. 

[Claim 2] It is the surface-control method of the abrasive cloth which uses together polish 
waste removal processing and dressing processing, and adjusts the front face of the abrasive 
cloth for smooth polish on the front face of a substrate, polish waste removal processing The 
processing which removes the polish waste which pressurized the liquid, injected on the surface 
of the abrasive cloth, and was got blocked in the abrasive-cloth front face, It is the processing 
which removes the polish waste which forced the irregularity of a plate on the surface of the 
abrasive cloth, was made to carry out relative rotation of both, and was got blocked in the 
abrasive-cloth front face, and/br, dressing processing Force the irregularity of a plate on the 
front face of an abrasive cloth on which polish waste was removed, and relative rotation of both 
is carried out. The processing which can be conspicuous, carries out the front face of an 
abrasive cloth, and reproduces irregularity on the surface of an abrasive cloth with the 
irregularity of a plate, And/fcr, the surface ^control method of the abrasive cloth characterized by 
being the processing which pressurizes and injects a liquid on the front face of an abrasive cloth 
on which polish waste was removed, can be conspicuous, carries out the front face of an 
abrasive cloth, and reproduces irregularity on the surface of an abrasive cloth. 
[Claim 3] It is the surface-control mechanism of the abrasive cloth characterized by being what 
performs removal of abrasive-cloth surface-lapping waste, and dressing on the front face of an 
abrasive cloth with a fluid pressure by having the surface-control section, and being the 
surface-control mechanism of the abrasive cloth which adjusts the front face of the abrasive 
cloth for smooth polish on the front face of a substrate, and the surface -control section s having 
two or more high-pressure water jet nozzles, and injecting the pressurized liquid on the surface 
of [ nozzle /this ] an abrasive cloth. 

[Claim 4] When it has the following and a nozzle injects the pressurized liquid on the surface of 
an abrasive cloth, it is the surface-control mechanism of an abrasive cloth which has a fluid 
pressure, adjusts the front face of an abrasive cloth, and is characterized by a plate being what 
rubs irregularity on the surface of an abrasive cloth, and adjusts the front face of an abrasive 
cloth. It is the surface-control mechanism of the abrasive cloth which adjusts the front face of 
the abrasive cloth which has the surface-control section and grinds a substrate front face flat 
and smooth, and the surface-control section is a nozzle. The plate which has irregularity in a 
front face, 

[Claim 5] The aforementioned nozzle is the surface-control mechanism of the abrasive cloth 
according to claim 4 characterized by arranging around a field with the irregularity of a plate. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
daiages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the surface- 
control method of an abrasive cloth and the mechanism which it uses for carrying out polish 
flattening of the irregularity on the front face of a semiconductor, about the surface-control 
method of an abrasive cloth, and a mechanism. 
[0002] 

[Description of the Prior Art] The technology of smoothing a substrate front face by polish made 
the production process of a semiconductor substrate the start, and has been used in all fields. 
On the other hand, also in the device production process on a semiconductor substrate, the 
chemical machinery grinding method which carries out flattening of the irregularity of the front 
face formed in process of production, for example, the irregularity of a layer insulation film front 
face, by polish is being adopted in recent years. By this method, in order to perform flattening of 
an insulator layer unlike a comparatively softer abrasive cloth made from the nonwoven fabric 
used when grinding substrate front faces, such as a semiconductor substrate, the harder 
abrasive cloth which consists of material, such as foaming polyurethane, is used. 
[0003] In using an abrasive cloth made from foaming polyurethane, while advancing polish, the 
irregularity on the front face of an abrasive cloth is embedded with an abrasive material or polish 
waste, smoothing of the surface irregularity is carried out and reduction that a polish rate falls 
gradually produces the abrasive cloth itself. In order to avoid this phenomenon, the abrasive- 
cloth surface control (henceforth conditioning) which used the diamond plate is usually 
performed. Drawing 10 is drawing showing the composition of the polish equipment used for such 
polish. 

[0004] The polish equipment shown in drawing 10 consists of the substrate attaching part 6 
holding a substrate, a polish table 3 on which the abrasive cloth 7 was stuck on the upper 
surface, an abrasive material feed hopper 8, and a conditioning mechanism (henceforth a 
conditioner) 2. Although rotation, rocking, and the pressurization mechanism attach to the 
substrate attaching part 6 and a conditioner 2 and the rolling mechanism attaches to the polish 
table 3, these are omitted on a drawing. The conditioner 2 has the diamond plate 5 which 
electrodeposited about 150-micrometer diamond particle in the metal plate. 
[0005] If the procedure of polish is explained, an abrasive cloth 8 will be rotated first, passing an 
abrasive material on an abrasive cloth 7 from the abrasive material feed hopper 8, and an 
abrasive material will be spread all over an abrasive cloth 7. Next, substrate surface lapping is 
performed by forcing on an abrasive cloth 7 the substrate held at the substrate attaching part, 
rotating the substrate attaching part 6. It grinds by making a substrate rock to an abrasive cloth 
7 if needed. As polish conditions, it is set as load =500 g/tm2 which forces rotational frequency 
=20RFM of an abrasive cioth 7, rotationai frequency =20RPm of a substrate, and a substrate on 
an abrasive cloth 7, for example, and a substrate is ground. 

[0006] Conditioning of abrasive-cloth 7 front face is performed by pulling up a substrate from an 
abrasive cloth 7 by the substrate attaching part 6 after a polish end, and pushing against an 
abrasive cloth 7, rotating a diamond plate 5 with a conditioner 2, while exchanging for the 
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substrate which next processes the substrate which processing finished. That is, by the diamond 
plate 5, it can be conspicuous, the front face of an abrasive cloth 7 is carried out, and the 
irregularity for polish is reproduced. 

[0007] As conditioning conditions, it is set as load =100 g/cm2 which forces rotational frequency 

=20RPM of an abrasive cloth 7, rotational frequency =20RPM of a diamond plate 5, and a 

diamond plate 5 on an abrasive cloth 7, for example, and conditioning is performed. 

[0008] The following substrate is ground after a conditioning end and polish and conditioning are 

repeated by turns henceforth. 

[0009] 

[Problem (s) to be Solved by the Invention] However, by the conventional abrasive^cloth 
surface-control method mentioned above, when a diamond is missing from a diamond plate 5 in 
the case of conditioning and a diamond enters between an abrasive cloth and a substrate during 
polish, a blemish may be attached to a substrate front face. Moreover, the capacity which 
smoothing of the front face of a diamond is carried out from a plate 5 even if there is no lack of 
a diamond, and carries out conditioning of the abrasive cloth declined, and there was a trouble 
that the polish rate of an abrasive cloth was not stabilized. 

[0010] Thus, the cause which a diamond is missing from a plate 5, or wears it out is in 
conditioning conditions, especially a conditioner load being too high. As the mechanism of the 
polish rate recovery by conditioning was mentioned above, two, the effect which removes the 
polish waste got blocked in the irregularity on the front face of an abrasive cloth, and the effect 
of making the front face of the abrasive cloth itself by which smoothing was carried out 
reproducing irregularity, combine. 

[0011] However, although the thing of the structure which electrodeposited diamond particle on 
the plate 5 is effective for reproducing irregularity on a front face, for removing polish waste, it 
will need a big load for it not being efficient and fully removing polish waste, and, as a result, will 
cause lack and wear of a diamond. 

[0012] The purpose of this invention is to offer the surface-control method of an abrasive cloth 
and the mechanism which protect a substrate and destabilization of the polish rate 
accompanying the fall of conditioning capacity is suppressed. 
[0013] 

[Means for Solving the Problem] The surface-control method of the abrasive cloth which starts 
this invention in order to attain the aforementioned purpose is the surface-control method of 
the abrasive cloth which adjusts the front face of the abrasive cloth for smooth polish on the 
front face of a substrate, it pressurizes a liquid, injects it on the surface of an abrasive cloth, and 
removes the polish waste got blocked in the abrasive-cloth front face, and performs dressing on 
the front face of an abrasive cloth, and reproduces irregularity on an abrasive-cloth front face. 
[0014] Moreover, the surface^control method of the abrasive cloth concerning this invention It is 
the surface-control method of the abrasive cloth which uses together polish waste removal 
processing and dressing processing, and adjusts the front face of the abrasive cloth for smooth 
polish on the front face of a substrate, polish waste removal processing The processing which 
removes the polish waste which pressurized the liquid, injected on the surface of the abrasive 
cloth, and was got blocked in the abrasive-cloth front face, It is the processing which removes 
the polish waste which forced the irregularity of a plate on the surface of the abrasive cloth, was 
made to carry out relative rotation of both, and was got blocked in the abrasive-cloth front face. 
and/&r, dressing processing Force the irregularity of a plate on the front face of an abrasive 
cloth on which polish waste was removed, and relative rotation of both is carried out. It is the 
processing which pressurizes and injects a liquid on the front face of an abrasive cloth on which 
the processing which can be conspicuous, carries out the front face of an abrasive cloth, and 
reproduces irregularity on the surface of an abrasive cloth with the irregularity of a plate, and/or 
polish waste were removed, can be conspicuous, carries out the front face of an abrasive cloth, 
and reproduces irregularity on the surface of an abrasive cloth. 

[0015] Moreover, the surface-control mechanism of the abrasive cloth concerning this invention 
has the surface-control section, it is the surface-control mechanism of the abrasive cloth which 
adjusts the front face of the abrasive cloth for smooth polish on the front face of a substrate, 
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and the surface-control section performs removal of abrasive-cloth surface-tapping waste, and 
dressing on the front face of an abrasive cloth with a fluid pressure by injecting the liquid which 
had and pressurized two or more high-pressure water jet nozzles on the surface of [ nozzle / 
this ] an abrasive cloth. 

[0016] Moreover, the surface-control mechanism of the abrasive cloth concerning this invention 
It is the surface-control mechanism of the abrasive cloth which adjusts the front face of the 
abrasive cloth which has the surface-control section and grinds a substrate front face flat and 
smooth, the surface ^control section It consists of a nozzle and a plate which has irregularity in a 
front face, and when a nozzle injects the pressurized liquid on the surface of an abrasive cloth, it 
has a fluid pressure and the front face of an abrasive cloth is adjusted, and a plate rubs 
irregularity on the surface of an abrasive cloth, and adjusts the front face of an abrasive cloth. 
[0017] Moreover, the aforementioned nozzle is arranged around a field with the irregularity of a 
plate. 

[0018] The liquid fundamentally pressurized from the high-pressure water jet nozzle is injected 
on the surface of an abrasive cloth, and polish waste is removed from the front face of an 
abrasive cloth, and irregularity is reproduced on the surface of an abrasive cloth. 
[0019] 

[Embodiments of the Invention] Hereafter, drawing explains this invention. 

[0020] In drawing, the surface -control mechanism of the abrasive cloth concerning this invention 
as fundamental composition By having two or more high-pressure water jet nozzles, injecting the 
liquid pressurized from this nozzle on the surface of an abrasive cloth, adjusting the front face of 
an abrasive cloth with the fluid pressure, and adjusting a fluid pressure Removal of the polish 
waste from an abrasive-cloth front face and dressing on the front face of an abrasive cloth 
(concavo-convex reproduction) are performed by the high-pressure water jet nozzle 
independent, and a surface control is performed, or the combined use with a high-pressure water 
jet nozzle and a plate with irregularity performs a surface control. Next, an operation form 
explains this invention concretely. 

[0021] It is drawing in which the cross section in which drawing 1 shows the operation form 1 of 
this invention, and drawing 2 show this bottom plan view, and drawing 3 shows a surface-control 
state. In addition, to drawing 3 , the substrate attaching part 6 and the abrasive material feed 
hopper 8 which were shown in drawing 1 0 are omitted. 

[0022] The surface-control mechanism of the abrasive cloth which starts the operation form 1 
of this invention in drawing 1 consists of nozzle-body la, and two or more high-pressure water 
jet nozzles 1 and 1 — . 

[0023] Nozzle-body 1a has passage lb inside, liquid intake 1c which takes in a pressurization 
liquid is connected to passage 1b, 1 d of branch passage branches from passage 1 b, and 1 d of the 
branch passage is arranged in the shape of a straight line. A nozzle 1 and 1 — are connected to 
1d of each branch passage of nozzle-body la, respectively. 

[0024] Nozzle-body 1a turns a nozzle 1 below, is attached in a conditioner 2, and is installed 
above the polish table 3 possible [ rise and fall ]. Moreover, nozzle-body la is installed in radial 
[ of the rotating polish table 3 ] by the rockable. What has the general-purpose mechanism in 
which nozzle-body 1a is made to go up and down and rock is used. Moreover, the abrasive cloth 
7 is stuck on the upper surface of the polish table 3. 

[0025] In the operation form 1 , polish for smoothing on the front face of a substrate is performed 
with the abrasive cloth 7 of the polish table 3. When the polish is completed, nozzle-body 1a is 
dropped, the height position of a nozzle 1 is adjusted, and the liquid pressurized from the high- 
pressure water jet nozzle 1 is turned to the abrasive cloth 7 of the polish table 3, and is injected. 
An abrasive cloth 7 makes it rotate, and makes radial [ of the polish table 3 ] rock nozzle-body 
1a to an abrasive cloth 7 in that case. 

[0026] If the liquid pressurized from the high-pressure water jet nozzle 1 is injected by the 
abrasive cloth 7, the polish waste got blocked in the front face of an abrasive cloth 7 will have 
floated in the front face by the fluid pressure, and it will be eliminated by the stream from the 
front face of an abrasive cloth 7. 

[0027] Nap raising of the front face of an abrasive cloth 7 is simultaneously promoted by the 
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pressure of the liquid from the high-pressure water jet nozzle 1, dressing is performed, and 
irregularity is reproduced by the front face of an abrasive cloth 7. 

[0028] Although conditioning is performed as processing while grinding a substrate as mentioned 
above An example of conditioning conditions Diameter of jet =2mmphi which injects high- 
pressure water from rotational frequency =60RPM of an abrasive cloth 7, jet output =500 
kg/fcm2 of the high-pressure water injected from a nozzle 1 , and a nozzle 1 , rocking speed of 
nozzle-body la =The center of the rocking range =abrasive cloth 7 of Icm/t a second and ] 
and nozzle-body la - a periphery, The number of times of rocking of nozzle-body la = it is 1 
time. This condition cannot be overemphasized by that an optimum value changes with the 
conditions of the array of a high-pressure water jet nozzle, the material of an abrasive cloth and 
the dressing of an abrasive cloth etc. 

[0029] It is drawing where the cross section in which drawing 4 shows the operation form 2 of 
this invention, and drawing 5 explain this bottom plan view, and drawing 6 explains a conditioning 
state. 

[0030] Nozzle-body 1 a is formed in the shape of a disk, nozzle-body 1 a is equipped with two or 
more high-pressure water-injection nozzles 1, and, moreover, the sense of a nozzle 1 is made to 
incline in the fixed direction to the medial axis of nozzle-body 1a with the operation form 2 of 
this invention. 

[0031] With this operation form, when rotating nozzle-body la and making it the sense change 
360 degrees like the locus 4 of high-pressure water in the liquid injected from a nozzle 1 like 
drawing 6 , the liquid from a nozzle 1 is made to be injected in a large area by the abrasive cloth 

[0032] Although the above operation form explained the case where performed removal of the 
polish waste from an abrasive-cloth front face, and dressing on the front face of an abrasive 
cloth (concavo-tonvex reproduction) by the nozzle independent, and the surface control of an 
abrasive cloth was performed, it is not restricted to this. 

[0033] The combined use with conditioner 2a equipped with the conditioner 2 equipped with the 
high-pressure water-injection nozzle 1 as shown in drawing 2 and the plate 5 with irregularity, 
for example, the plate which electrodeposited diamond particle like drawing 7 , may be made to 
perform the surface control of an abrasive cloth 7. In this case, the polish waste got blocked in 
the irregularity on the front face of an abrasive cloth based on injection of the high-pressure 
water from a nozzle 1 is removed, and irregularity is reproduced on an abrasive-cloth front face 
with the plate 5 which electrodeposited diamond particle. The conditioning conditions by the 
high-pressure water jet nozzle 1 at this time Icm/iecond in high-pressure water injection- 
pressure =100kg/cm2 from rotational frequency =60RPM of an abrasive cloth 7, and a nozzle 1, 
diameter of high-pressure water jet =2mmphi, and rocking speed, a rocking range = table center 
- table periphery, the number of times of rocking = It sets up at once. Moreover, the conditioning 
conditions by the plate 5 which electrodeposited diamond particle are set as rotating-speed 
=20RPM, substrate rotational frequency =20RPM, and load 30 g/tm2. 

[0034] Since two effects for which conditioning is asked are made to share with two respectively 
effective methods, both of the conditions are weaker than the case where conditioning is 
performed independently. Therefore, the danger of the diamond omission from a player 5 
becomes small sharply, and is small. [ of degradation of the conditioning effect by diamond wear 
of a plate 5 ] 

[0035] Drawing 7 exchanges abrasive cloths for every 200 processing substrate number of 
sheets, and plots the amount of falls of the polish rate for every abrasive cloth to the processing 
number of sheets of a conditioner. Although the conditioning effect will fall remarkably in a 
conventional method if 8000 conditioning processing number of sheets is exceeded, when the 
adjustment method is independently used using the nozzle by this invention, there is no fall of 
the conditioning effect. Moreover, when the nozzle and plate by this invention are used together, 
the fall of the conditioning effect is remarkably small. Since each condition can be made light in 
combined use of the nozzle and plate by this invention and drive capacity of a diamond 
conditioner and pumping power of high-pressure water can be made small, it also becomes 
possible from a high-pressure water independent case to lower equipment cost as a result. 
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[0036] Moreover, as an example which uses together the nozzle and plate by this invention, you 
may use the method of performing another side in succession [ after performing separately 
conditioning by the diamond plate 5, and conditioning by the high-pressure water jet nozzle 1 and 
performing either ]. 

[0037] Drawing 8 and the conditioner which made two methods unify as shown in 9 may perform 
simultaneously. The high-pressure water jet nozzle 1 is allotted to the circumference of the 
plate 5 with which diamond particle was electrodeposited, and the example of drawing 8 and the 
conditioner shown in 9 performs conditioning by rocking an abrasive-cloth top, rotating. Of 
course, even if it performs separately conditioning by the diamond, and conditioning by high- 
pressure water using this conditioner, it is satisfactory in any way. 
[0038] 

[Effect of the Invention] As explained above, the polish waste got blocked in the dressing on the 
front face of an abrasive cloth and the irregularity on the front face of an abrasive cloth by 
injecting a liquid to an abrasive cloth by high pressure according to this invention can be 
removed simultaneously, and a polish rate can be kept constant. Since there are no worries 
about solid omission at this time unlike the conventional method of rubbing solid-states, such as 
a diamond, against an abrasive cloth, there is no possibility of making a polish substrate 
producing a blemish, and there is also no change of the surface-control effect by surface 
degradation of a solid-state. 

[0039] Moreover, conditioning by the high-pressure water jet nozzle and conditioning by the 
plate which electrodeposited diamond particle can be used together, injection of a high-pressure 
fluid can perform removal of polish waste in this case, the conditions of the surface control by 
the diamond etc. will become light compared with a conventional method, and degradation of the 
danger of omission and the surface-control effect by wear can be mitigated greatly. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
daaages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing the operation gestalt 1 of this invention. 

[Drawing 2] It is this bottom plan view. 

[Drawing 3] It is drawing showing the state of conditioning. 

[Drawing 4] It is the cross section showing the operation gestalt 2 of this invention. 

[Drawing 5] It is this bottom plan view. 

[Drawing 6] It is drawing showing the state of conditioning. 

[Drawing 7] Book 

[Drawing 8] It is the cross section showing the operation gestalt 3 of this invention. 

[Drawing 9] It is this bottom plan view. 

[Drawing 10] It is drawing showing the conventional example. 

[Description of Notations] 

1 High-Pressure Water Jet Nozzle 

2 Conditioner 

3 Polish Table 

4 Tracing of High-Pressure Water 

5 Diamond Plate 

6 Substrate Attaching Part 

7 Abrasive Cloth 

8 Abrasive Material Feed Hopper 
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DRAWINGS 
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[Drawing 2] 
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[Drawing 3] 




[Drawing 4] 
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[Drawing 5] 
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[Drawing 8] 
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